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SSME FMEASCIL

REDUNDANCY SCREE
Component Group: Ignilers and Sansars Prapared: M. Ollver
Ch Kem: Jrod-m Approvas T. Nguyen
Crolmipnant; Fua| Flevanaler Approval Date: Afaree
Part Hum ber: RO 4004 Change & 1
Feilure Moda: Erroteous Flowmelar lirbine apasd. Clvective #: CCBD MEA-01.4994
Fapm: 1ol 1
Critic:zlity
Phace Failwe f Efecl Dascripllon Hazard Refarance
s Erranecus Novemeter rotatlen produces off-nominal mbdure ratin operzion which will result in an SLE indleation and sontreller |slialed 1R
4.2 shutdayin. Mission scrub, Loss of wehicle dus to torbine or heat exchanges failure may rasutl il turhing ovartemperature condilion oeryrs ME-GES 4
and |5 nol detected.
t
Redundancy Screens: SENSOR SYSTEM - ENSINE SYSTEM: UIMLIKE REDUNDAMCY
A: Pass - Redundanl hardvrare tems are copahse of sheekeut duing Potmal g romnd tumaround.
B Fail - Lozs ol aredundant hardwars ilem s is ot detectable ouxing Mg,
€ Pass - Loas of mdundant hardwars leme could net result from 2 sirgla crad bie avent,
1 Emonieous fivmeter rolatlon causing sl sento n be oatelde qualificatian hmits resulbs im senser diquaRiicalion, a MCF Indicatlon, and 1R
41 4'scirical lagkup responze. Mission abad may rasult If fochup occurs dilrimg Rax O throt ling. ME-340a
Pedurdancy Bemens: SENSOR SYSTEM - SENSOR S5YSTEM: LUNLIKE REDUNDANCY
A; 838 - Redundan| hardware s are capable of ¢hechout durirg normal greund furmarewnd.
B: Pags - Lagz of a redundant hardware llema is cetectabs during [lfight.
[ Pass - Loss ul redund ant hardware ilema courd pat result lram a singla Sradihe event.
M Erranecuz fiowmeler rotatlan preduces afl-nominel M ratio operatian which will resuil in SLE Indicalion and aonlroler inlilaled (il
42 shutdown. Mission abed | ose of wehicle due b Wiksne o heat echanger faiture may rasult ¥ turbine audr-lemparalune conkfen oreors ME-13404
) and |a nat dutwcted
Redundancy Smeens SENEOR SYSTEM - ENGINE SYSTEM: UNLIKE REDUNDANCY
#A: Fass - Redundant harchware items are cepabhe of eheckaut during narmal ground furnaround,
B: Pass - Losa of & redundan hardwars ilsms 12 detectab e during Nighi
i Pess - Loss of redundanl hardwara ilems cou'd not result frém single cradizla evani.
L OF-naminal miture faig speration within tha engine radling fmlle preduces off-nominel prop ellart consumption. Misslon abort. 1R
4,3 : ' ME-G4M

Radundancy 3creens: SINGLE FOINT FAILURE: Mo
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SSME EA/CIL

DESIGN
Componant Group: Ignltars and Sansore Fraparad: M. Dllwer
CILtam: JT01-01 Approved: T. Nguysn
Compatiant: Fuel Flowmeter , Approval Data: Araared
Part Humber: RO 4001 Chenge #: 1
Failurs Mode: Erranacus flowrnatar turbing speed, Ditractive §: CCED ME3-01-2a04d

Page: 10t 1

Dasign f Dacurrenl Referenca

FAILURE CAUSE:  A: Flowmeter drag caused by conlaminatian in benrings.
8: Blade damage altar caflbration,

QREITER ZYSTEW DESIGY INCORPORATES A FILTER IM THE FUEL FEED SYSTEM ELIMINATING PROPELLANT CONTAMINATION SOURLEES {1}. THE FLOWMETER TESHSN
INGQRPQRATES UPSTREAM FLOW STRAIGHTENING SECTIONS (2} MANUFAGCTURED OF 21-6-9 CRES PAR WITH HEXAGONAL PASSARES. THE ROTOR 1S MACHIMED FROM MICKEL
200. THISMATERIAL WAS SELECTED FOR TS MAGHETIC PERMEABILTY AMD CRYOGENIC TOUGHNESS (3. THE FLOWVYMETER REAHING ASSEMELY 15 CONTROLLED BY
SPECIFIGATION AMD 15 OF THE TYFE USED TO SERVICE LIOUID HYCROGEN AT THE FROPER OFERAT NG TEMPERATURES AND PRESSURES {3) THE CONTROLLER MOMITOR
SYSTEM |5 COMPRISED OF REDUNDANT SENEOR ELECTROMICE, REDUNDANT HARMESSES, AND REDUNDANT GONTROLLER CHANNELS {41

OV ICD 1301 5000; (2 RO 4003, [3) RES-A50E; (4) CP406R00MA 3.23
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SSME FMEA/CI

INSPECTION AND TEST
Cempanent Sroup; lgniters and Sensors Praparad: M. Odlver
CIL Item: JTM-a1 App oy ed: T. Neguyen
Componenl: Fuel Flowmeber Approval Data: bRl L
Part Numhar ROM £404 Changa R: 1
Fallure Mode: Erronealrs ficwmeter turbine apoad, Diracilea 8 CCab MEs-D{-1994

Mapge: 1ol 7

Fai:ure Cavses

Eignificam Charagiaristics

Inspactions) f Teskis)

Derairmant A efersnca

B

FUEL FLOWMETER

DRYMESS

FUEL FLOWMETER ASSY
FUEL FLOWMETFR HOUSING
FUEL FLOWMETER

ETRAIGHTENER

FLOWMMETER SHAFT
FLOWMETER ROTOR
FLOWMETER REAR MG

ASSEMEBLY

“LEANLINESS
REQUIREMENTS

HOT FIRE ACCEPTANCE
TESTING (GREEM RLUIM|

FLOWMETER IE CILEANED PER SPECIFICATION REQUIREMENTS.

THE ENGINE 1S DRIED POST GREEN R

THE FUEL FLOVAMETER IS CLEANED FOR FUEL SERVICE FER SPECFICATION REQUIREMEMTS,

LUPSTREAM COMPONENTS ARE CLEANED FOR FUEL ZERVICE PER SPECIFICATION
REQUIREMEMTS.

THE LPFT DISCHARGE OUCT ASSEMBLY 1S HOT FIRE ACCEFTANCE TESTED, SCREEMING
REQUIREMENTS YERIFY ABSEMCE (F Bl STABLE QRERATING MODE,

FLOWMETER OPCRATION IS-VERIFIED BY DATA REVIEW FROM THE PREVIOUS FLIGHT OR GHEEN
RUN. (L&ST TEET)

ROO14009

RAL190G1

RLONORD-04

RO0140M
Ram) 14003
ROQ 14003
RE(006248
RS006247
RES1911

G400

RL10001

RLOO4G

MSFL PLN 12219
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Compona Lp: Igrilers arnd Sensars - Fra ,
CIL Hep: J701-01 , phiebit T e
Component: Fue! Flowmatar _ A | Date:  Arores
Part Humbear: ROg{4001 c:g;:;ap g ®
Faillura Mode; Eirctigows Fowmeter irbing speed. Direclive A: CCED MEI-0 484
Fege: e
Failure Carses S-gnifican! Chararba- slics Inepecl bais) | Tesl[s) Document Ratarance

Failura Histony;

Crparalaanl Lse

Cemprehengive fallure Yistony data s maintaired -0 tha Protbem Bepol ug dalabase PRAMSFRACA]
Agferenct NASA lotler 54210808 and Aoche'dy e leter IRACASTE

FAILURE MODE CAM BE OETECTED IN RESLTIME BY THE FLIGHT COMTRCOL TEAR WHO ViLL EVALUATE EFFEGTS UPON VEHICLE PERFORNANGE AND ABORT
GAPABILTY HASED O THIS €l LIATION THE ARFRUPRIAIE ABDRT MODE DR SYSTEM CONFIGURATIONVIHLL BE SELECTED, FAILURE DETECTION SUES AND

ASSOCIATED SSME PERFORMANCE DATA HAVE DELH COOROIMATEDR BETWEEN TIHE ENGIHEERING AHD FLIGHT UPERATIONS OREBAMNIZATIONS WITH THE
RESPONSES DOCUMLMIFL 1N MISS'0N FLIGHT RLE F5



